Astragalus caprinus MAIRE (Fabaceae) is an endemic of North Africa, the leaves of which are used as an antihaemorrhoidal in Tunisian folk medicine. Our previous paper describing the structure of a new 3-O-tetraglycoside of kaempferol from this plant was the first phytochemical report on this species.
H-and
13 C-NMR spectra of compound 1 (Table 1 ; all assignments based on heteronuclear single quantum coherence-total correlation spectroscopy (HSQC-TOCSY) and heteronuclear multiple bond correlation (HMBC) experiments) showed the presence of one aromatic system and four sugar moieties. The 1 H-NMR resonances of two metacoupled doublets at d 6.19 and 6.38 ppm (1H, Jϭ1.9 Hz), correlated with the carbons at 99.8 and 94.7 ppm, respectively, in the HSQC spectrum, characterized the 6-and 8-protons of a flavonoid 5,7 dihydroxy A-ring.
2) Ring B was assigned as a 1,4-substituted benzene ring (d H 8.07, d, 2H, Jϭ8.8 Hz; 6.89, d, 2H, Jϭ8.8 Hz) from a HMBC experiment. Thus, the aglycone of 1 was identified as 3,5,7,4Ј-tetrahydroxyflavone (kaempferol), as suggested by its UV spectral properties. A HSQC-TOCSY experiment was performed to identify the spin systems of sugar units, starting from anomeric protons at d 5.57 (d, Jϭ7.8 Hz), 5.22 (s), 4.52 (s) and 4.32 (d, Jϭ7.4 Hz); on the basis of the chemical shifts, multiplicity of the signals and values of the coupling constants, the sugars were identified as b-galactopyranosyl (Gal), a-rhamnopyranosyls (Rha a and Rha b) and b-xylopyranosyl (Xyl).
3) The common D-configuration for Gal and Xyl, and the L-configuration for Rha were assumed according to those most often encountered among the plant glycosides. HMBC experiments showed long-range correlations between 1,3,4-substituted benzene ring. An additional methoxy group (d H 3.90, 3H, s) was correlated in the HMBC spectrum with C-3 of this aromatic ring. These data identified a trans-feruloyl moiety. Compounds 4 and 5 differed from 2 and 3, respectively, only by the site of acylation which was assigned to C-4 of the galactose from the NMR data (Table 1) .
Furthermore, 1 H-NMR spectra of compounds 2-5 showed an additional weaker series of signals with a similar coupling pattern, except for those of the olefinic protons whose Jϭ13 Hz indicated a cis-configuration for the acyl moiety.
5) Thus, each compound had been isolated as a mixture of cis/trans isomers (ratio 1/5 from integrals). Only NMR allowed us to detect this mixture since the size of the glycosidic sequence shielded the acyl moiety and hindered its interactions with both phases of the chromatographic systems. It was to be noted that generally the overlapping of sugar signals of the two isomers precluded precise measurements of coupling constants with one-dimensional (1D) 1 H experiments. The analysis of 1 H-13 C cross peaks (intensity, multiplicity, total width) allowed an unambiguous determination of proton configuration and finally the sugar identification. There was no hint that the cis isomers were not artifacts which appeared during the long processes of extraction and purification.
Consequently, the structures of compounds 2-5 were established as kaempferol-
These identifications were corroborated by ESI-MS which displayed quasimolecular ion peaks at m/z 1019 [MϩH] ϩ for 2 and 4, m/z 1049 [MϩH] ϩ for 3 and 5, and fragment ion peaks indicating the successive elimination of one rhamnosyl, one pentosyl, one rhamnosyl and one hydroxycinnamoylated hexosyl moiety; the HR-FAB-MS was in agreement with the corresponding formulae C 47 H 54 O 25 for 2 and 4, and C 48 H 56 O 26 for 3 and 5. Alkaline hydrolysis of compounds 2-5 yielded, besides 1, coumaric or ferulic acids. 4) To our knowledge, this is only the second report of acylated flavonol tetraglycosides in the plant kingdom; 6) as for acylated flavonol pentaglycosides, a single report has been published.
7)

Experimental
General Procedures The 1D and 2D NMR spectra (HSQC, HSQC-TOCSY, HMBC) were performed in CD 3 OD, using a Bruker DRX 500 NMR spectrometer equipped to allow inverse detection (500 MHz for , and a detection range 230-410 nm (system hp). Medium pressure liquid chromatography (MPLC) separations were performed on a Büchi system equipped with a B-688 pump coupled to a B-687 gradient programmer, (110ϫ15 mm) precolumn, (460ϫ26 mm) column filled with stationary phase C 18 (40-63 mm, Merck), solvent MeOH gradient in water, flow rate 10 ml min Ϫ1 (system rmp) and (460ϫ15 mm) column filled with the stationary phase Lichroprepdiol (40-63 mm, Merck), gradient of i-PrOH in CHCl 3 (linear 10 to 30% in 30 min, then isocratic to 150 min), at a flow rate of 6 ml min Ϫ1 (system smp). Elution was monitored with a Knauer K-2501 UV detector set at 350 nm. Purification was carried out over Sephadex (LH-20, Pharmacia).
Plant 
4)
Alkaline Hydrolysis of Compounds 2-5 Performed using a previously described procedure. 4) 
